Mutant Plp/DM20 cannot be processed to secrete PLP-related oligodendrocyte differentiation/survival factor.
Most of the mutations within the PLP gene result in degeneration of oligodendrocytes and this is believed to be caused by intracellular trafficking defects. Previous studies have demonstrated that cells expressing the wild type PLP gene release a factor promoting differentiation/survival of oligodendrocyte and that this factor is the C-terminal portion of the protein itself. In this study we asked how the naturally occurring mutations of the PLP gene (jimpy, jimpy msd, and rumpshaker) affect this activity. We developed a transient expression system for retroviral production and transduction that enabled the expression of mutant PLP/DM20 cDNAs in NIH3T3 cells. None of the NIH3T3 cells producing mutant PLP/DM20s secreted the PLP-related factor that increases the number of oligodendrocytes. Since it has been shown that rumpshaker DM20 can be transported to the cell surface, but its folding is incorrect, absence of secretion of this factor is more heavily attributable to incorrect protein folding than to the defect in the PLP/DM20 trafficking.